UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region il
841 Chestnut Street
Philadelphia, Pennsylvania 19107

November 8, 1994

SUBJECT:  Risk-Based Concentration Table, Fourth Quarter 1994

FROM: Roy L. Smith, Ph.D., Senior Tomcologls% ? '
Technical Support Secuon (3HW13) . §4”‘” ‘

TO: RBC Table mailing list

~ Attached is the EPA Region III risk-based concentration (RBC) table, which we have
distributed quarterly to all interested parties since 1991. If you are not currently on the mailing
list, but would like to be, please contact Anna Poulton (phone: 215-597-3179, fax: 215-597-
. 9890) and give her your name, address, and phone and fax numbers. (This is the only
information she needs; faxing parts of the table or cover memo is not necessary.) .

: The table contains reference doses and carcinogenic potency slopes (obtained from IRIS
- through October 1, 1994, HEAST through March 1994, the Superfund Health Risk Technical
Support Center, and other EPA sources) for nmrly 600 chemicals. These toxicity constants have
been combined with "standard" exposure scenarios to calculate RBCs - chemical concentrations
corresponding to fixed levels of risk (i.e., a hazard quonent of 1, or lifetime cancer risk of 10,
whichever occurs at a lower concentrahon) in water, air, fish tissue, and soil. .

The Region III toxicologists use the table to screen sites not yet on the NPL, respond
rapidly to citizen inquiries, and spot-check formal baseline risk assessments. The background
materials provide the complete basis for all the calculations, with the intent of showing users
exactly how the RBCs were developed. Simply put, RBCs are risk assessments run in reverse.

" For a single contaminant in a single medium, under standard default exposure assumptions, the
RBC corresponds to the target risk or hazard quotient.

The calculations also have several important limitations. Specifically excluded from

consideration are (1) transfers from soil to air and groundwater and (2) cumulative risk from
multiple contaminants or media. Also, the toxicity information in the table has been assembled.

by hand, and (despite extensive checking and years of use) may contain errors. It’s advisable
to cross-check before relying on any RfDs or CPSs in the table. If you find any errors, please

AR301266

' 1




EPA Region III Risk-Based Concentrations: R.L. Smith (11/8/94) ' 2

send me a note.

Lately, many callers have asked whether the risk-based concentrations can be used as
valid no-action levels or cleanup levels, especially for soils.. The answer is a bit complex.
- First, it is important to realize that the RBC table does not constitute regulation or guidance, and

should not be viewed as a substitute for a site-specific risk assessment. For sites where:

1. A single medium is contaminated;
2. A single contaminant contributes nearly all of the health risk;

3. Volatilization or leaching of that contaminant from soil is expected not to be
significant;

4,  The exposure scenarios used in the RBC table are appropriate for the site;
5.  The fixed risk levels used in the RBC table are appropriate for the site; and
6.  Risk to ecological receptors is expected not to be significant;

the ﬁsk—based concentrations would probably be protective as no-action levels or cleanup goals.
However, to the extent that a site deviates from this description, as most do, the RBCs would
not necessarily be appropriate.

To summadrize, the table should generally not be -used to (1) set cleanup or no-action
levels at CERCLA or RCRA Corrective Action sites, (2) substitute for EPA guidance for prepanng
baseline nsk assessments, or (3) determine gf a waste is hazardous under RCRA.

. This issue of the RBC table includes new toxicity constants and media concentrations,
which are marked on the table in underlined boldface print.

I get many calls about the RBC table, but I'm often unavallable to answer the phone,
Many of you have the same problem, so we play a lot of "phone tag". It’s usually easier and
- more effective to fax me (at 215-597-9890) with your technical questions and concerns, and for
me to respond by return fax. Of course, If you don’t have access toafaxmachme I will also
continue to respond to voice mail messages.

- Attachment
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, , Risk-Based Concentration Table
. Background Information

General; Separate carcinogenic and non-carcinogenic risk-based concentrations were calculated
for each compound for each pathway. The concentration in the table is the lower of the two,
rounded to two significant figures. The following terms and values were used in the calcu-
lations:

I 1-General:
Carcinogenic potency slope oral (risk per mg/kg/d): . *} CPSo
H Carcinogenic potency slope inhaled (risk per mg/kg/d): : - 1 CPSi
H Reference dose oral (mg/kg/d): : o * | RfDo
i Reference dose inhaled (mg/kg/d): ‘ ‘ * | RDi
| Target cancer risk: ‘ 1e06 | TR
I Target hazard quotient: - . 1 | THQ
H . Body weight, adult (kg): =~ 70 | BWa
ﬂ Body weight, age 1-6 (kg): : | 15 | BWe |
‘ : Averaging time carcinogens (d): : 25550 | ATe
| Averaging time noncarcinogens (@: ED*365 | ATa
Inhalation, adult (m3/d): 20 | IRAa
Inhalation, child (m3/d): o _ 12 | IRAc g
Inhalation factor, age-adjusted (m3-y/kg-d): 11.66 | IFAadj . I
" Tap water ixigestion, adult (I/d): : 2.| IRWa i
Tap water ingestion, age 1-6 (L/d): ‘ 1 | IRW¢
Tap water ingestion factor, age-ndjuéted (L-y/kg-d): ' ' 1.09 | IFWadj .
" Fish ingestion (g/d): 54 | IRF
Soil ingestion, adult (mg/d): : 100 | IRSa -
Soil ingestion, age 1-6 (mg/d): 200 | IRSc
#  Soil ingestion factor, age adjusted (mg-y/kg-d): . 114.29 | IFSadj
I - | |
| 2-Residential: . |
4 ﬂ Exposure frequency (d/y): 350 | EFr I
‘ H Exposure duration, total (y): - ' 30 | EDtot ]
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Exposure duration, age 1-6 (y): . 6 | EDe
Volatilization factor (I./m3): : - 05 | VF
3-Occupational:
Exposure frequency (d/y): . ) 250 | EFo
Exposure duration (y): ' 25 | EDo
o Contammant'specxﬁc toxlcxtypammetem

The priority among sources of toxicological constants was as follows: (1) IRIS, (2) HEAST, (3)
HEAST alternative method, (4) EPA Superfund Health Risk Technical Support Center, (5)
withdrawn from IRIS or HEAST, and (6) other EPA documents. Each source was used only
if numbers from higher-priority sources were unavailable. The EPA Superfund Health Risk
Technical Support Center, part of the Chemical Mixtures Branch of ECAO-Cincinnati, develops -
provisional RfDs and CPSs on request for contaminants not in IRIS or HEAST. These
provisional valugs are labeled "e = EPA-ECAO provisional” in the table. It is possible they
'may be obsolete. If one of the "€" constants is important to a Superfund risk assessment,
consider requesting, through a Regional risk assessor, a new provisional value.

Algoritlxms:

1. Age-adjusted factors: Because contact rates with tap water, ambient air, and residential soil
are different for children and adults, carcinogenic risks during the first 30 years of life were
calculated using age-adjusted factors. These factors approximated the integrated exposure from
birth until age 30 by combining contact rates, body weights, and exposure durations for two age
groups - small children and adults. The age-adjusted fac&or for soil was obtained from RAGS
IB;. the others were developed by analogy

a. Air inhalation ([m®- yV/[kg- d]):

. _ EDc -IRAc , (EDtot -EDc) - IR4a
IFdadj = =gz - BWa
b. Tap water ingestion ([L- y]/[kg- dD:

. _ EDc - IRWc (EDtot -EDc) - IRWa
IFWadj = BWc + Biva
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c. Soil ingestion ([mg- y}/[kg" d]):

. _ EDc - IRSc (EDtot -EDc) - IRSa
TFSadj ~ BWc * BWa

2. Residential water use (ug/L). Volatilization terms were calculated only for compounds with
"axx® in the "VOC" column. Compounds having a Henry’s Law constant greater than 10 were
considered volatile. The list may be incomplete, but is unlikely to include false positives. The
equations and the volatilization factor (VF, above) were obtained from RAGS IB. Oral potency
slopes and reference doses were used for both oral and inhaled exposures for volatile compounds
lacking inhalation values. Inhaled potency slopes were substituted for unavailable oral potency
slopes only for volatile compounds; inhaled RfDs were substituted for unavailable oral RfDs for
both volatile and non-volatile compounds.

a. Carcinogens: Calculations were based on combined childhood and adult exposure.

TR - ATc - 1000 % |
EFr - ([VF -TFAad] - CPSi] < [ IFWad - CPSol)

b. Non-carcinogens: Calculations were based on adult exposure.

THQ- BWa - ATn - 1000 %

EFr - EDtot -(B7r—}£A“ + ———g;go“)

3. Air (ug/m’). Oral potency slopes and references were used where inhalation values were not

. available,

a. Carcinogens: Caléulatipns were based on combined childhood and adult exposure.

TR - ATc - 10005-"L
EFr - IFAadj - CPSi

b. Non-carcinogens: Calculations were baséd on adult exposure.

THQ- RDi - BWa - ATh - 1000 &
~EFr - EDtot - IRAa
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4. Fish (mg/kg): . : ' _ ‘

a. Carcinogens: Calculations were based on adult exposure. o ~

TR - BWa - ATc
EFr -EDwt - —ARE _ . cpso
1000 £

b. Non-carcinogens: Calculations were based on édult exposure.

THQ- RfDo_- BWa - ATn
EFr - EDrot

£
1000kg

5. Soil commercial/industrial (mg/kg):' The default exposure assumption that only 50% of
incidental soil ingestion occurs at work has been omitted. Calculations were based on .aduit
occupational exposure. -

a. Carcinogens:

TR- BWe ATc .
EFo- EDo - 852 _ . cps, Lo ‘
B TRE

b. Non-carcinogens:

THQ - RfDo - BWa - ATn
" EFo - EDo - 1BSa
106 %

6. Soil residential (mg/kg):

a. Carcinogens: Calculations were based on combined childhood and adult exposure.

b. Non-carcinogens: Calculations were based on childhood exposure only. |
'  THQ- RfDo - BWc - ATn |

B ®
106 =

ks

aé30\27\
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EPA mm‘ Risk-Based Cor Jns:; R.L. Smith (11/08/94)

20

Sources: 1=IRIS h=HEAST a=HEAST alt. w=Withdrawn from IRIS or HEAST ¢=EPA-ECAO provisional o=Other EPA documenis
Toxaphene 2001352 1.10B+00 1 0.061 ¢ 0.0056 0.0029 ¢
Tralomethrin 66841256 7.50B03 | 270 n 27n 0 n 7700 n
Triallate 2303175 1.30B-02 J 470 n 47 n 18 n 13000 n 1000 |
Triasulfuron 82097505 1.00B-02 370 n 37n 14 n 10000 n 780 o
1,2,4-Tribromobenzene 615543 5.00B-03 1 ooy 0n 180 68 n 5100 n 390
Tributyltin oxide (TBTO) 56359 3.00B05 | LY n 0.11 n 0.041 n 31n 23 |
2,4,6-Trichloroaniline hydrochloride 33663502 2.90E-02 & 236 02 ¢ 0.11 ¢ 99 ¢ 2 m
2,4,6-Trichloroaniline 634935 i 3.40B-02 h 2¢ 0.18 ¢ 0093 ¢ 84c 19
1,2,4-Trichlorobenzene 120821 1.00B-02 / 5.71B-02 » bl 190 n- 210 n 14 n 10000 n 780
1,1,1-Trichloroethane 71556 9.00B02 w  2.36E-01 w ] sod 1300 n 1000 n 120 n 92000 n 7000
1,1,2-Trichloroethane 79005 4.00B-03 | 5.70B-02 | 5.60E-02 1 *** 019 011 ¢ 0.055 ¢ S0 ¢ 1
[Trichloroethylene (TCE) 79016 6.00E-0) o 1.10B-02 w  6.00E-03 ¢*** 16 ¢ 1¢ 0.29 ¢ 260 ¢ 58
Trichlorofluoromethane 75694 3.00B-01 4 * 2.00B-01 o oo 1300 n 730 n 410 n 310000 n 23000 r
2,4,5-Trichlorophenol 95954 1.00B-01 J 3700 n 370 n 140 n 100000 n 7800 o
2,4,6-Trichlorophenol 88062 1.10E-02 | 1.09B02 | 6.1 ¢ 057 ¢ 0.29 ¢ 260 ¢ 58 7
2,4,5-Trichlorophenoxyacetic acid 93765 1.00B-02 / 370 n 37n 14 n 10000 n 780 WA
2-(2,4,5-Trichlorophenoxy)propionic acid 93721 8.008-03 1 - " 290 n 29 n 1t 8200 n 630 7
1,1,2-Trichloropropane 598776 5.00B-03 / soy . 30n 18 n 68 n 5100 n 390
1,2,3-Trichloropropane 96184 6.00E-03 | 7.00E+00 | so9 0001Sc  0.00089¢c 000045 ¢ 041 ¢ 0.091
1,2,3-Trichloropropene 96195 5.00E-03 h sodl . 30n 18n 68 n $100 n 39
1,1,2-Trichloro-1,2,2- trifluoroethane 76131 3.00B+01 § 8.5TE+00 seo 59000 n 31000 n 41000 n 1000000 n 1000000
ITridiphane 58138082 3.00B-03 | 110 n 11n 4ln 3100 n 230
Triethylamine 121448 2.00B-03 | : 7 130 W
Trifluralin 1582098 7.50B-03 4 7.70B-03 1 87 ¢ 0381 ¢ 0.41 ¢ 370 ¢ 83 d
1,2,4-Trimethylbenzene 95636 5.00B-04 ¢ sen 3n 1.8n 0.68 n 510 n 39 q
1,3,5-Trimethylbenzene 108678 4.00E-04 o ooy 24n 15n 0.54 n 410 n 31
Trimethyl phosphate 512561 3.70B-02 & 18 ¢ 017 ¢ 0.085 ¢ Me 17 4
1,3,5-Trinitrobenzene 99354 $.00B-05 | 18 n 018 n 0.068 n Stn 39
Trinitrophenylmethylnitramine 475458 1.00B-02 A 370 » 7n 4n 10000 n 780
2,4,6-Trinitrotoluene 118967 5.00B-04 | 3.00B-02 22¢ 021 ¢ 0.11 ¢ 95 ¢ 21
{Uranium (soluble salts) 7440611{ - 3.00B-03 / 110 n 11a Al n 3100 n 230
'Vanadium ’ 7440622 7.00E-03 h 260 n 2n 950 - 72000n 550
'Vanadium pentoxide 1314621 9.00E-03 1 330°n 33 122 ~ 9200 n 700
Vanadium sulfate 36907423]  2.00802 730 n Tn 21n 20000 n 1600 4
Vernam 1929777 1.00E-03 i 7 37n 14n 1000 n 78
Vinclozolin 50471448}  2.50B-02 4 910 n 91 n M4 26000 n 2000 g
"{Vinyl acetate © 108054 LOOB+00 h  S5.71B02 ) 37000 n 210 n 1400 n 1000000 n 78000
'Vinyl bromide 593602 8.57B-04 | ooy 52n 3tn . Hz
Vinyl chloride 75014 . 1.258+00 A 3.00B-01 p*** 0.019 ¢ 0.021 ¢ 0.0017 ¢ 15¢ 0.34 d
Warfarin 81812 3.00B-04 | ’ 1n Lin 041 n 310 n 7
-Xylene 108323 200B+00 h  200B01 w sod 1400 n 00 2700 » 1000000 n 160000
Xylene 95476 2.00B+00 h  2.00B-01 w »9 1400 n 730 a 2700 n 1000000 n 160000 A
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